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(57) Abstract 

A system provides wireless data service. The system includes a wireless modem (32) configured to be coupled to a terminal equipment 
unit (30) over a wireline broadcast medium (34). A network unit (36) is coupled to the wireless modem (32) over a wireless link connection. 
A network remote server (60) is coupled to the network unit (58). The network remote server (60) provides IP address information in 
response to terminal equipment unit address request messages for termuial equipment units (40) coupled to the network unit (58). In 
addition, a local server (52) is coupled to the wireless modem (32). The local server (52) provides IP address information in response to 
terminal equipment unit (30) address request messages from terminal equipment units (40) coupled to the wireline broadcast medium. 
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INTERFACE BETWEEN STANDARD TERMINAL EQUIPMENT UNIT 
AND fflGH SPEED WIRELESS LINK 

5 

BACKGROUND OF THE INVENTION 



L Field of the Invoition 

10 The invention relates to wirdess communication systems. More 

particularly, the invention relates to techniques of interfacing data terminal 
equipment unils to wireless data netvworks. 

n. Desoription of Oie Related Art 

15 Lar^ networks for interconnecting computers have been readily available 

and yet constantly evohring since the mid-198as. The largpst and most 
commonly known digital data network is the Internet. In general, networks 
provide for the communication of digital data between two data terminals. In 
addition to the Internet, many org9nizations have private networks to whidi 

20 access is limited to a select number of useis. Forexample, a corporation mayhave 
an internal data network whidi intetoonneds its computers, servers, dumb 
terminals, printers, inventories and test eqi^Miient using a wired Ethernet 
topdogy. 

Typkal networks operate based on the transfer of groups of Ht^ called 
25 frames. Thus^ an entire file of dat^ such as an e-mail message, is segmented into 
a series of frames for transmission over flie netvwork. The actual data represented 
in each frame is attached to a series of headers associated witti a set of protocol 
layers. Each protocol layer is devoted to handling one or more of ttie issues 
involved with the transportation of data between terminals. 
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Most digital networks are OTmprised of many nodes. On its journey 
tfirou^ the network, a frame may pass through a series of network nodes. The 
nodes may be repeaters, hric%es, routers, switches or gateways depending, 
generally, on the highest protocol layer whidi is examined by the node and 

5 whelher the node transform s tiie data from one transport protocol to anottier. 

The nodes maybe connected using a variety of diffierent physical media, 
referred to as links. With the advent of wireless communication tedmiques, 
some data networks now include nodes whidi are connected by a wireless 
medium. Throu^ the use of such a system, rather than being tethered to a wired 
10 connection to a physical data port; the user may transport his terminal to a 
remote location and still have access to the network. 

Figure 1 is an exemplary embodiment of a terrestrial wireless 
communication system 10. Figure 1 shows three remote units 12, 13, and 15 and 
two base stations 14. In reality wireless communication systems may have many 

15 more remote units andbase stations. In Figure 1, the remote unit 12 is shown as 
a mobile telephone unit installed in a car. Figure 1 also shows the fixed location 
remote unit 15 in a wirdess local loop system and the portable computer remote 
unit 13 in a standard cellular system. In the most general embodiment, the 
remote units may be any type of communication unit For example, the remote 

20 units maybe handheld personal communication system (PCS) units, portable 
data units sudi as a personal data assistant, or fixed location data units such as 
meter reacBng equipment Figure 1 shows a forward link 18 from die base 
stations 14 to the remote units 12, 13 and 15 and reverse link 19 from the remote 
units 12, 13 and 15 to the base stations 14. 

25 Several commerdal systems exist whidi provide true mobility to the user 

for data and voice services. The system illustrated in Figure 1 may use code 
division multiple access (CDMA), time division multiple access (TDMA), a 
com tination of frequency hoppng and TDM A (sudi as Global System for Mobile 
Communication (GSM)) or 0^10: modulation and access techniques. In the past, 

30 standards using each of these communication techniques have been initially 
developed to provide voice services. The remote units using existing voice 
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Standards havebeen adapted to provide data services - for example, to act as nodes 
within a digital intemetwodc. 

However, hi^er performance wirdess data networks maybe devdoped 
for dataonly applications. Without the need for constraints imposed by voice 
5 operation, a dataonly network can be designed whidi provides mud\ higgler 
rates than that achievable by the adaptation of the wirdess voice systems. 

Figure 2 illustrates a prior art system whidi provides wirdess digital 
communication for terminal equipment unit 30. Generally, the terminal 
equipment unit 30 may be any type of terminal whidi produces digital 
10 information. For example, the terminal equipment unit 30 may be a personal 
notdx)ok computer, a printer, test equipment, a server, a dumb terminal or a 
variety of other equipment. Digital data produced by the terminal equipment 
imitSO is passed to a wirdess modem 32 via a standard digital link For example, 
theterminalequ^mentunitSO maybe connected to the wirdess modem 32viaa 
15 H-directional RS-232 bus. The wirdess modem 32 provides an interface to a 
wirdess link 34 and network infrastructure 36. When communications are 
estdilidied between the terminal equqiment unit 30 and other equipment 
connected to the network infrastructure 36, the wirdess modem 32 and the 
terminal equipment unit 30 exdiange digital data over the RS-232 bus. The RS- 
20 232 bus is an industry standard serial link physical layer over whidi data 
formatted in a variety of hig^r layer protocols maypass. 

As noted above, with flie advent of data-only wirdess networks, the speed 
at whidi data may travel across the wirdess link has increased sigpificanfly. In 
fad, today the data rate whidi maybe adiieved over the wirdess link exceeds the 
25 maximum data rate whidi maypass over an RS-232 link In order to reap the 
benefits of increased data speeds over the wirdess link, the wirdess modon must 
exdiange data with the terminal equipment unit at a rate whidi is similar to the 
hi^est data rate available over the wirdess link Thu^ it becomes apparent that 
the RS-232 link, as used in prior art configuratrans, becranes a limiting factor 
30 whidi prevents the terminal equipment unit 30 from taking advantage of the 
increased data rates available on the wirdess link 34. 
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One important criterion when designing a wirdess modem is that the 
interface witii the terminal equqnnent unit be in accordance with an accepted 
industry standard. Aside from RS-232, anoftier such industry standard is 
Ethernet. Ethernet was developed for wired applications and is not particularly 

5 suited for a wirdess environment For example, Ethernet is a broadcast system . 
In othff wor&, all stations on an Ethernet network receive all messages 
regardless of whettier tiie station represents the intended destination. Each 
station must examine die received frames to determine if the station is the 
destination. If the station is the intended destination, the frame is passed to a 
10 hi^er protocol layer for appropriate prooessing at the station. If the current 
station is not the proper destination, the station simjdy discards the frame. 

Each station in a Ethernet system is assigned a hardware address. The 
hardware address is contained on the Ethernet interface card and is permanent 
anduniqie to the Ethernet interface card hardware. Groups of Ethernet stations 

15 whidi time multiplex their signaling on a common Ethernet connection are 
called a subnet. When a station on an Ethernet subnet sends a message to a 
station outside of its Ethernet subnet, it sends it to a gateway associated with the 
Ethernet subnet Eadi Ethernet frame begins with a preamble. Following the 
preamble, the frame comprises the hardware address of the destination station 

20 and the hardware address of the source station. W ithin the Ethernet frame, the 
source address is always a unicast address meaning that the source always 
indicates ttie address of the teraiinal equ5)ment unit whidi is sen(£ng the 
message. The destination address maybe unicast (to sin^e node), multicast (to 
groiq) of nodes), or broadcast (to all nodes on tiie Ett\emet subnet) address, 

25 Because of the finite availability of spectral resources, the capacity of the 

wirdess link is a verypredous resource. Broadcasting a sin^e message to a largp 
number of stations consumes significant resources. For tiiis reason, it is not 
practical to operate a wireless link using Ethernet-type broadcast messaging. 

However, as stated above, it is important to use standard terminal 

30 equqjment unit interface mechanisms when introducing a wirdess link into a 
digital data network. Therefore, a need exists in the industry to provide an 
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intarfacfi between standard terminal equ5)ment units and a hig^i speed wireless 
link. 

SUMMARY OF THE INVENTION 

5 

A wirdess modem is used to connect a wireline broadcast medium 
terminal equipment unit such as an Ethernet unit to a network unit over a 
wireless link In order to avoid the transmission of bro^cast messages from the 
network unit over the wirdess link, a local server is incorporated within the 

10 wirdess modan. When the terminal equq>ment unit sends a request for an 
addiess to the network unit the wirdess modan intercepts the message. The 
local server assigns an IP address to the terminal equ^ment unit and responds to 
theterminal equipment unit In this way, the terminal equqjment unit need not 
be modified in anyway. 

15 The wireless modem receives packets from the terminal equipment unit 

over the wireline broadcast medium from the terminal equipment unit and 
forwards it over the wireless link to tiie network tmit using a conventional 
wireless protocol- In addition, the wireless modem routes packets received 
over the wireless liiJc addressed to ttie terminal equipment unit to the wireline 

20 broadcast mediimi. 

BRIEF DESCRIFnON OF THE DRAWINGS 

25 The features, ol^ectives, and advantages of the invention will become 

more apparent from the detailed description set fortti below when taken in 

conjunction with the drawings: 

FIG. 1 is an exemplary embodiment of a terrestrial wirdess 

communication system in whidi mobile data and voice service is provided. 
30 FIG. 2 is a blodc diagram illustrating a prior art system whidi provides 

wirdess dig^ communicatfon for a terminal equipment unit 
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FIGS. 3A, 3B and 3C are a block diagram and two corresponding protocol 
layer diagrams shovdng a data system comprisinga wireless link 

HG. 4 is a block diagram showing a data system comprising a wirdess link 
in whidi a sin^e wirdess modem services multiple terminal equq)ment units. 

DETAILED DESCRIFnON OF THE PREFERRED EMBODIMENT 



Figure 3A is a block diagram showing a data system comprising a wirdess 
link 56. A standard terminal equ^ment unit 40 is connected to a wirdess 

10 modem 42 via an Ethernet connection. Ethanet defines a wired phyacal layer 
anda linklayer protocol used to connect two or more terminal equq^ment units. 
The physical layer defines the electrical, mechanical, procedural and functional 
specifications for activating, maintaining and deactivating the physical link 
between two or more stations on the network. Such diaiacteristics as voltage 

15 levds, timing of voltage level transitions^ physical data rates, maximum 
transmission distances, physical connector types, and other similar attributes are 
defined by the physical layer spedficatton. The link layer provides reliable 
transmission of data across tiie physical link. In doing so, the link layer is 
concerned with the physical addressings network topology, error notification, 

20 ordered delivery of frames and flow control. 

As noted above, Ethernet operates using broadcast m essages. Tn a broadcast 
system, each station in the network examines each data frame to determine 
whether the frame is intended for the station. Because in a broadcast system each 
message maybe sent to every station on a network, a broadcast system does not 

25 provide an effident use of wirdess link resources because it may recjuire 
transmission of messages to stations to whom the messages are not intended. 

Therefore, the wirdess modem 42 in Figure 3A acts as a gateway between 
an Ethernet system connecting the terminal equipment unit 40 and the wirdess 
modem 42 and a standard Internet Protocol (IP) suite system connecting the 

30 wirdess modan 42 anda network unit 58 over the wirdess link 56, The IP suite 
maybe used to intemetworic a diverse rangp of local area networks (LANs) and 
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wide area networks (WANs). For example, in the last twenty years, networks 
have been implemented which operate acxxwrding to Ethernet, Tokm Ring X.25, 
Frame Relay, Integrated Services Digital Network (ISOnI), and Asynchronous 
Transfer Mode (ATM). The IF suite provides a means of interconnecting each of 

5 these networks with any of the others. 

Wifliin ttie wirdess modem 42, a set of transceivers 44 and 46 facflitate 
communication over the Ethernet connection and the wirdess link connection 
56 respectively. Typically, the transcdver 44 comprises a standard Ethanet 
communication card The transceiver 46 typically comprises a wirdess link 

10 communication module to perfiDrm the radio link protocol and phyacal layer 
functions. A processor 48 controls the operation of the wirdess modem 42. The 
processor 48 interfaces with the transceivers 44 and 46 as well as a memory unit 
50. Thememory 50 may store executable program code as well as other forms of 
data 

15 Figure 3B is a diagram illustrating a series of proioool stacks, each stack 

illustrating the operation of the corresponding functional block shown above it in 
Figure 3A. The protocol stadcs of Figure 3B illustrate tiie operation of the system 
when data is passing over flie wirdess link 56. In general, eadi of the stadcs 
operates using at least a portion of tiie IP suite. The IP suite is the most widdy 

20 implemented multi-vendor protocol suite in use today. The IP layer provides 
internetwork rouling based upon an IP address field found in each IP frame or 
datagram as they are commonly callecL Additional information concerning the 
IP suite can be found in Request For Comment (RFQ 791 entitled "Internet 
Protocol: DARPA Internet Program: Protocol Spedfication" and dated September 

25 198L The RFC series of documents spedfy Internet standards for the Internet 
community and request discussion and suggpstion for improvements. 

IP addresses are ^obally unique. Typically, IP addresses are 32 bit numbers 
assigned by a network information center, such as a dynamic host configuration 
protocol (DHCP) unit or a bootstrap protocol (BootP) unit Globally unicjie 

30 addresses permit IP networks anyvsitere in the world to communicate with each 
other. 
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After the establishment of a connection between the terminal equipment 
unit 40 and a far end unit coupled to the network unit 58, a higher level protocol 
layer within the terminal equ^ment unit 40, such as an application layer 
protocol, creates data whidi is passed to an IP layer 70. The IP layer 70 produces IP 
5 datagrams whidi are passed to an Ethernet layer 72. The Ediemet layer 72 
enc^)sulates tiie IP datagrams into Ethernet data packets. The IP address 
designated widiin the IP datagram is the IP address of a for end unit ooufded to 
the network unit 58. Therefore, the Ethernet layer 72 enc^ulates the IP 
datagram in an Ethernet frame designating the hardware address of the wirdess 

10 modem 42 whidi acts as an Ethernet gateway. The terminal equ^ment unit 40 
broadcasts the Ethernet message over the Ethernet link and it is received by the 
wireless modem 42. Within the wirdess modem 42, an Ethernet layer 74 str^s 
off the Ethernet enc^sulation to retrieve the IP datagrams and passes them to an 
IP layer 78. The IP layer 78 passes the IP datagrams to a point-to-point protocol 

15 (PPF) layer 80. The PPP layer 80 operates according to industry standards and is 
generally designed for use in a variety of point-to-point connections such as serial 
Internet connections The PPP layer 80 may be used for link establishment, 
configuration and testing the connection of two peer nodes over a bit or byte 
stream. The PPP layer 80 provides a method for encapsulating multi-protocol 

20 dat^ams. The PPP layer 80 also provides negotiation for compression and 
enayption methods for a connection. Additional information concerning the 
PPP layer 80 may be fotmd in RFC4661 entitled "The Point-to-Point Protocol 
(ITF)" and is well-known by those skilled in the art In addition to PPP, any 
protocol whidi frames packets througjK a byte stream maybe used in conjunction 

25 with the invention. 

The PPP layer 80 interfaces with a radio link protocol layer (RLF) 82. The 
RIP layer 82 enhances the error performance of the radio link and makes it 
equivalent to that of a typical land line connection. The RIP layer 82 interfeces 
with a physical layer 84. The phyacal layer protocol defines the waveform, 

30 modulation, interleaving and encoding of the wireless link signal. The phyacal 
layer 84 passes frames of data over the wireless link 56. W ithin the network unit 
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58, a corresponding physical layer 86, RLP layer 88, PPP layer 90, and IP layer 92 
perform thelog^ converse of the operations perfi3nned the wireless modem 42 
to produce IP dat^ams. The IP datagrams can be transferred directly over an 
intemetworic. likewise, when an IP datagram arrives at tiie network unit 58 

5 specifying the IP address of the terminal equq>ment unit 40, the anabgous 
reverse operations are performed 

Before the terminal equ^ment unit 40 can transmit or receive IP 
datagrams over tiie wirdess link 56, the terminal equipment unit 40, as well as 
the wireless modem 42, must be assigned an IP address so that each may be 

10 addressed individually within the system. la addition, the use of indq>endent IP 
addresses allows the terminal equq^ment unit 40 and the wirdess modem 42 to 
exchange IP messages intaided for one anottier. In Figure 3A, the network unit 
58 is associated with a network remote server 60 whidi, among other fundions, 
monitors for broadcast messages from wired terminal equipment units connected 

15 to the network unit 58 according to a standard network information center 
protocol. The process of assigning IP addresses to stations on a network is a part 
of network management. Network management refers to the network's ability to 
manipulate its own resources from a central location using the network itsdf as a 
communication and configuration medium. One area of network management 

20 is network initialization. In an IP system, it is advantageous to have tiie network 
determine each station's network settings rather than having tiie settings fixed 
within the station or programmed by the human user. In this way, dianging an 
DP address numbering scheme, for example, only requires dianges on a few 
servers rather than manual IP address dianges on each station in the network. 

25 Also, by allocating the assignment of IP addresses to the network remote server 
60, the users themselves need not comprehend tihie process of assigning IP 
addresses. 

In a standard wirdine network operating according to the IP suite, when a 
terminal equipment unit is first powered on, it broadcasts a message intended for 
30 the network remote server 60. The broadcast message specifies the terminal 
equq)ment unites permanent hardware address and the terminal equipment 
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unifs need for an IP address. Several standard network information center 
protocols have been developed such as BooiP or DHCP. BooiP is a simple 
method of assigning IP addresses based on Ethernet addresses. Additional 
information concerning BootiP may be found in RFC-951 entitled "Bootstrap 
5 Protocol (BCXJTPy DHCP is structured as an extension to Booff and can 
communicate additional information to fhe requesting unit making it a popular 
solution to local area network host initialization. Additional information 
oonoeming DHCP may be found in RFC-2131 entitled "Dynamic Host 
Configuration Protocol." 

10 In response to the broadcast request from d\e terminal equipment unit the 

network remote server 60 broadcasts a reply message. Commonly, the reply 
message is broadcast because the requesting unit does not yet know its IP address 
and, therefore, canriot be directly addressed using the IP protocol. The reply 
message comprises the hardware address of the requestingunit and the IP address 

15 whidi is being assigned to that unit As noted above, with the introduction of the 
wireless link 56 to the system shown in Figure 3A, it is advantageous to avoid 
broadcasting messages in order to conserve the bandwidth and capacity of the 
wireless link 56. 

When power is initially applied to the terminal equipment imit 40 and the 
20 wireless modon 42, each of them has a unique hardware address. The Ethernet 
system is set up such that the terminal equipment unit 40 and the wirdess 
modem 42 are stations on an Efliemet subnet. In addition, the wireless modem 
42 is defined as a gateway between the Ethernet subnet and an extamal network. 
One commonly used means to initialize a connection is to use the IP 
25 address negotiation feature built into the PPP layers 80 and 90. However, the PPP 
layers 80 and 90 are not adapted to handle multiple IP addresses and, therefore, 
are not adapted to provide both the wireless modem 42 and the terminal 
equipment unit 40 with a separate IP address. For this reason, a new means of 
negotiating an IP address must be incorporated into the system of Figure 3A 
30 whidi does not rely on the IP address negotiation feature provided by the PPP 
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layers 80 and 90 and does not require broadcast messages to be transmitted over 
the wirdess link 56. 

In one embodiment of the invention, the wirdess modem 42 is 
preassigned an IP address for its own use and is supi^ied with an IP address for 

5 assignment to the terminal equipment unit 40. The assignable addresses are 
stoied within a local server 52. In a typical embodiment, the local server 52 is 
integrated into a common structure and housing with the wirdess modem 42. 
Figure 3C is a series of two protocol stack diagrams, each illustrating the operation 
of the corresponding functional block shown above it in Figure 3A. The protocol 

10 stadcs of Figure 3C illustrate the operation of the system when the terminal 
equ^ment unit 40 and the local server 52 are cx>mmunicating using a BootP 
appKcation layer. At power on, the BootP dient protocol layer 96 in the terminal 
equipment unit 40 creates a broadcast message recjuesting an IP address and 
specifying its own hardware address cind passes it to the IP layer 70. The IP layer 

15 70 passes the request message to the Ethernet layer 72. The Ethernet layer 72 
encapsulates the IP address request message into one or more broadcast Ethernet 
frames and broadcasts them over the Ethernet connection according to well- 
known procBdures. 

The Ethernet layer 74 in the wirdess modon 42 receives the broadcast 

20 Ethernet frame. The Ethernet layer 74 extracts the IP address request message 
from tiie broadcast Ethernet frame and passes it to the IP layer 78. Rather than 
forward the DP address request message to the remote server 60, the IP layer 78 
passes it to a BoolP server application layer 98. The BooiP application server layer 
98 in turn passes the request message to an application 100 within the local server 

25 52 that provides IP addresses. The local server 52 assigns one of the stored IP 
addresses to the terminal equipment unit 40. The application 100 creates a 
response message which is passed through the reverse protocol stack operation 
from the application 100 to the Booff dient protocol layer 96. In this way, 
wirdess link resources are not used to convey broadcast messages for IP address 

30 response messages to the terminal equ^ment unit 40. Accordingly, this function 
of the remote server 60 has been allocated to the local server 52 for purposes of 
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the terminal equ^ment unit 40. Alternatively, the terminal equipment unit 40 
m ay have a preassigned IP address at power on . 

The local server 52 may obtain the IP address for the terminal equipment 
unit 40 in one of a variety of ways. For example, in one embodiment, the wirdess 
5 modem 42 may create and send a custom IP addiess request message whidi 
requests one or more IP addresses from the remote server 60. The custom IP 
addiess request message originates from an application rather than the lower 
layer protocols and, in this way, avoids modification of such standard lower layer 
protocols. Addition of the custom BP addiess request message to tfie library of 

10 functions available at the wirdess modem 42 is not burdensome, because the 
wireless modem 42 is a new entity running custom application layer software. By 
modifying the wireless modem 42 to retrieve one or more IF addresses for the 
terminal equ^ment unit 40, and maybe also for itsdf, modification of the 
terminal equipment imit40 maybe avoided. 

15 In anoflier embodiment, the local server 52 may store a set of one or more 

permanent IP addresses. The permanent IP addresses maybe addresses within a 
rangp defined to be unroutable by the network unit 58. In this scheme, a standard 
network address translation (NAT) unit in the remote server 60 translates the 
unroutable addiess to a routable address before passing the corresponding 

20 datagrams over the network. 

The invention is also directly applicable to a system in which multiple 
terminal equipment units are coxmected via an Ethemet connection. Figure 4 
is a block diagram showing a data system comprising a wirdess link in which a 
single wirdess modem services multiple terminal equ^ment unils. Each 

25 terminal equq^ment unit 40A - 40N operates according to the protocol stacks 
shown in Figures 3B and 3C. At power on, ead\ terminal equq>ment unit 40A - 
40N sends an IP addiess request message. The wirdess modem 42 intercepts each 
message in turn according to the protocol stadc of Figure 3C and the local server 
52 responds with an IP addiess response message. Once the terminal equipment 

30 uniis 40A - 40N have been assigned an IP address, each unit may communicate 
over the Ethemet network in turn according to the Ethernet protocol. The 
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wireless modem 42 processes die information according to the protocol stadc 
shown in Figure 3B when appropriate Also, the wireless modem 42 may receive 
information over the wirdess link 56 and create Ethanet messages for eadi 
terminal equipment unit40A- 40N,in turn. 

5 The invention maybe embodied in other forms without diverging from 

its defining characteristics. For example, in the embodiment shown above, an 
Ethernet connection is used to couple tiKe wireless modem to the terminal 
equ^ment unit In a general embodiment, the connection maybe any wireline 
medium whidi relies on broadcast messaging, likewise, other functions besides 

10 IP address assignment may be relegated to the wireless modem in order to 
avoid broadcasting messages over a wireless link. In one embodiment, the 
wireless modem and the terminal equipment imit are housed within a 
common body. For example, the wireless modem may be installed within a lap 
top computer. 

15 The invention may be implemented in a variety of media including 

software and hardware. Typical embodiments of the invention comprise 
computer software which executes on a standard microprocessor or an 
application specific integrated circuit (ASIC). 

The wirdess link connection may operate under one of a plurality of well- 

20 known or later devdoped operating protocols. For example, the wireless link 
may operate using time division multiple access, code division mult^le access or 
other interface supportinga point to point connection. 

The invention maybe embodied in other spedfic forms without departing 
from its spirit or essential characteristics. The described embodiment is to be 

25 considered in all respects only as illustrative and not restrictive and the scope of 
tfie invention is, therefore, indicated by the appended daims rather than by the 
foregoing description. All changes whid\ come within the meaning and rangp of 
equivalency of the daims are to be embraced within their scope. 
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W hatisdaimedis: 



1) Apparatus, comprising: 

2 a) a wireless modem configured to be coupled to a wireline broadcast 

medium and a wireless link connection; and 
4 b) a network local server which is: 

i) electrically coupled to the wireless modem; and 
6 ii) configured to provide Internet Protocol (BP) address 

information in response to terminal equipment unit 
8 address request messages firom the wireless modem. 

2) The apparatus of Claim 1 wherein the wireless modem is further 
2 configured to send a message over the wireless link connection to a 

network remote server, the message requesting an assignable IP address. 

3) The apparatus of Claim 2 wherein the wireless modem is further 
2 configured to send a message over the wireless link connection to a 

network remote server, the message requesting multiple £issignable IP 
4 addresses. 

4) The apparatus of Claim 3 wherein the wireless modem is configured to 
2 assume one of the multiple assignable IP addresses for use by tiie wireless 

modem. 

5) The apparatus of Claim 1 wherein the wireless modem is programmed 
2 with a set of one or more perpetually assignable IP addresses. 
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CLAIMS 



6) 

2 



The apparatus of Claim 5 wherein the set of one or more perpetually 
assignable IP addresses comprises at least one imroutable address. 
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7) The apparatus of Claim 1 wherein the wireless modem is configured as a 
2 gateway to the wireline broadcast medium. 

8) The apparatus of Claim 7 wherein tfie wireless modem is configured to: 

2 a) receive an encapsulated IP message over the wireline broadcast 

medium; 

4 b) extract the encapsulated IP message; and 

c) forward a corresponding extracted BP message over the wireless 
6 link to the network imit. 

9) The apparatus of Claim 7 wherein the wireless modem is configured to: 
2 a) receive an IP message over the wireless link; 

b) encapsulate the IP message; and 
4 c) forward a corresponding encapsulated IP message over the 

wireline broadcast meditim. 

10) The apparatus of Qaim 1 further comprising an uiunodified terminal 
2 equipment unit coupled to the wireline broadcast medium. 

11) The apparatus of Claim 1 further comprising a plurality of unmodified 
2 terminal equipment tmits coupled to tfie wireline broadcast mediiun. 

12) The apparatus of Claim 1 wherein the wireline broadcast medium is 
2 Ethernet. 

13) A method of assigning Internet Protocol (IP) addresses, the method 
2 comprising the steps of: 

a) sending an address request message to a network remote server 
4 over a wireless link using a point to point protocol; 

b) receiving an assignable IP address from the network remote server 
6 in response to the address request message over the wireless link; 
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c) receiving a request for an IP address from a terminal equipment 
unit over a wireline broadcast medium; and 

d) locally generating a responsive IP address assignment message 
comprising tiie assignable IP address for transmission to the 
terminal equipment imit over the wireline broadcast meditun. 

14) The method of Qaim 13 wherein the wireline broadcast medium is 
Ethernet. 

15) The method of Claim 13 further comprising the steps of: 

a) receiving an encapsulated IP message over the wireline broadcast 
medium; 

b) extracting the encapsulated IP message; and 

c) forwarding a corresponding extracted DP message over the wireless 
link to a network unit 

16) The method of Claim 13 further comprising the steps of: 

a) receiving an IP message over the wireless link; 

b) encapsulating the IP message; and 

c) forwarding a corresponding encapsulated IP message over the 
wireline broadcast meditun to tiie terminal equipment unit. 

17) A method of assigning Internet Protocol (IP) addresses in a wireless 
communication system comprising the steps of: 

a) receiving a request for an IP address from a standard terminal 
equipment imit over a wireline broadcast medium; 

b) generating a responsive IP address assignment message at a local 
server associated with the wireline broadcast mediimi, the 
responsive BP address assignment message comprising the 
assignable IP address; 
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c) receiving an aicapsulated IP message over the wireline broadcast 
medium from the standard terminal equipment unit; 

d) extracting the encapsulated IP message; and 

e) forwarding a corresponding extracted IP message over a wireless 
lixik to a network unit. 

18) The method of Claim 17 wherein the wireline broadcast medium is 
Ethernet. 



19) The method of Claim 17 further comprising the steps of: 

a) receiving an IP message over the wireless link; 

b) encapstdating the IP message; and 

c) forwarding a corresponding encapsulated IP message over the 
wireline broadcast meditim. 



20) A wireless modem comprising: 

a) means for sending an address request message to a network 
remote server over a wireless link using a point to point protocol; 

b) means for receiving an assignable Internet Protocol (IP) adjdress 
from the network remote server in response to the address request 
message; 

c) means for receiving a request for an IP address from a terminal 
equipment imit over a wireline broadcast medium; and 

d) means for generating a responsive IP address assignment message 
comprising the assignable IP address for transmission to the 
terminal equipment imit over the wireline broadcast mediiun. 

21) The apparatus of Claim 20 wherein the wireline broadcast medium is 
Ethernet. 

22) The apparatus of Claim 20 further comprising: 
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2 a) means for receiving an encapsulated IP message over the wireline 

broadcast medium; 
4 b) means for extracting the encapsulated IP message; and 

c) means for forwarding a corresponding extracted IP message over 
6 the wireless link to a network tmit. 

23) The apparatus of Claim 20 furtiier comprising: 

2 a) means for receiving an IP message over the wireless link; 

b) means for encapsulating the IP message; and 
4 c) means for forwarding a corresponding encapsulated IP message 

over the wireline broadcast meditim to the terminal equipment 
6 unit. 

24) Apparatus for assigning Intemet Protocol (IP) addresses, the apparatus 
2 comprising: 

a) a local server configured to: 
4 i) send an address request message to a remote network server 

over a wireless link; and 
6 ii) receive an assignable IP address from the remote network 

server in response to the address request message; and 
8 b) a processor configured to: 

i) receive a request for an IP address from a terminal 
10 equipment unit over a wireline broadcast medium; and 

ii) generate a responsive IP address assignment message 
12 comprising the assignable IP address for transmission to the 

terminal equipment unit over the wireline broadcast 
14 medium. 

25) The apparatus of Claim 24 wherein the wireline broadcast medium is 
2 Ethernet. 
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26) The apparatus of Claim 24 wherein tfie processor is further configured to: 

a) receive an encapsulated IP message over the wireline broadcast 
medium; 

b) extract the encapsulated IP message; and 

c) forward a corresponding extracted IP message over the wireless 
link to a network unit 



27) The apparatus of Claim 24 wherein the processor is further configiured to: 

a) receive an IP message over the wireless link; 

b) encapsulate the IP message; and 

c) forward a corresponding encapsulated IP message over the 
wireline broadcast medivun to the terminal equipment unit. 
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SUBStnUTE SHEET (RULE 



48 (704/$.ccls. and ((hand$1 held or remote) with (control or controll$4))) and (( (nois$2 or background or 
ambient) near4 (suppress$4 or cancel$5 or remov$4 or subtract$4) ) and ((hand$1held or 
remote) with (control or controll$4))) USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 
2003/02/26 14:61 

43 704/275$.ccls. and (( (nois$2 or background or ambient) near4 (suppress$4 or cancel$5 or remov$4 or 

subtract$4) )) USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2003/03/05 08:57 
39 ( ( wireless or hand$1held) with ( (ip! or tcp! or slip!) near2 address)) and ( ( appliance or equipment or 

box) with ( (ip! or tcp! or slip!) near2 address)) USPAT; US-PGPUB; EPO; JPO; 

DERWENT; IBM_TDB2003/03/10 08:20 
130 @pd<2001 1203 and ( ( (remote adj2 (control or controller) ) or wireless or hand$1held) with ( (ip! or tcp! 

or slip!) near2 address)) USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 
2003/03/10 08:31 

26 prompt near16 silent USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2003/03/10 08:33 
52 ( ( (remote adj2 (control or controller) ) or wireless or hand$1 held) with (distance or range) ) with (find$4 

or measur$6 or determin$6) with ( pulse) USPAT; US-PGPUB; EPO; JPO; DERWENT; 

IBI\/I_TDB 2003/03/10 08:57 
10 (( ( (remote adj2 (control or controller) ) or wireless or hand$1held) with (distance or range) ) with (find$4 

or measur$6 or determin$6) with ( pulse)) and ((store$1 or storing) near4 (signal or pulse)) 
USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2003/03/10 09:05 
12 (( ( (remote adj2 (control or controller) ) or wireless or hand$1held) with (distance or range) ) with (find$4 

or measur$6 or determin$6) with ( pulse)) and ((store$1 or storing or memory or ram or rom) 

near4 (signal or pulse)) USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 
2003/03/10 09:05 

7 (( (nois$2 or background or ambient) near4 (suppress$4 or cancel$5 or remov$4 or subtract$4 or 

reduc$5 or mitigat$5) ) ) and (( (nois$2 or background or ambient) near4 (tv or television ) )) 
and ((store$1 or storing) with (speech or utterance)) USPAT; US-PGPUB; EPO; JPO; 
DERWENT; IBM_TDB2003/10/16 09:13 

18 (( (nois$2 or background or ambient) near4 (tv or television ) )) and ((store$1 or storing) with (speech or 
utterance or features) with input$4 ) USPAT; US-PGPUB; EPO; JPO; DERWENT; iBM_TDB 
2003/10/16 09:54 

112 ( (remote or wireless or hand$1 held) with (distance or separation or range)) same ( (distance or 

separation or range) with ( pulse)) and (speech or voice or microphone) USPAT; US-PGPUB; 

EPO; JPO; DERWENT; IBM_TDB 2003/10/20 11:30 
33 ( (remote or wireless or hand$1 held) with (distance or separation or range) with (control or controller)) 

same ( (distance or separation or range) with ( pulse)) and (speech or voice or microphone) 
USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM^TDB 2003/10/20 1 1:30 
99 ( (remote or wireless or hand$1 held) with (distance or separation or range) with (control or controller)) 

and ( (distance or separation or range) with ( pulse)) and (speech or voice or microphone) 
USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2003/10/20 1 1:30 
14 ( (remote or wireless or hand$1held) with (distance or separation or range) with (control or controller)) 

and ( (distance or separation or range) with ( pulse)) and ((ir and (rf or radio) ) ) and (speech or 

voice or microphone) USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2003/10/20 

11:30 

2 ((( (remote or wireless or hand$1held) with (distance or separation or range) with (control or 

controller))).ti,ab. and (( (distance or separation or range) with ( pulse))).ti,ab.) and ((ir and (rf or 
radio) ) ) USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2003/10/20 11:31 

202 ( (remote or wireless or hand$1held) with (distance or separation or range) with (control or controller)) 
with ( (distance or separation or range) with ( pulse)) USPAT; US-PGPUB; EPO; JPO; 

DERWENT; IBM_TDB2003/10/20 11:46 
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L1 180186 on-off off-on on/off off/on USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 

2004/05/21 11:44 

L4 30684 2-position two-position dual-position dual-setting 2-setting two-setting USPAT; US-PGPUB; 

EPO; JPO; DERWENT; IBM_TDB 2004/05/21 11:45 
L5 1488 1 and 4 USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2004/05/21 14:58 

L6 77 5 and microphone USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2004/05/21 

14:59 

L8 229928 - (remote or wireless or hand$1 held) with (control or controller) USPAT; US-PGPUB; 

EPO; JPO; DERWENT; IBIVl.TDB 2004/05/21 14:59 
L9 53 6 and 8 USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2004/05/21 13:23 

L10 3570 ( (nois$2 or background or ambient) near4 (suppress$4 or cancel$5 or remov$4 or subtract$4) ) 

and 8 USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2004/05/21 12:42 
L1 1 251 1 ( (nois$2 or background or ambient) near4 (suppress$4 or cancel$5 or remov$4 or subtract$4) ) 

and (digital same filter same (bandpass or bandpass or band adj pass or passband or pass adj 

band) ) USPAT; US-PGPUB; EPO; JPO; DERWENT; IBIVl.TDB 2004/05/21 12:44 
L12 296 11 and 8 USPAT; US-PGPUB; EPO; JPO; DERWENT; IBIVI_TDB 2004/05/21 12:44 
LI 3 574 ( (nois$2 or background or ambient) near4 (suppress$4 or cancel$5 or remov$4 or subtract$4) ) 

same (digital same filter same (bandpass or bandpass or band adj pass or passband or pass adj 

band) ) USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2004/05/21 12:44 
L14 55 13 and 8 USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2004/05/21 12:44 
L15 76 12 and microphone USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2004/05/21 

12:50 

L18 18 6,119,088 6.188,986 USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2004/05/21 
14:37 

L19 493 1 same 4 USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2004/05/21 14:58 
L21 4 20 and microphone USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2004/05/21 
14:59 

L20 84 19 and 8 USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2004/05/21 15:03 
L22 1040 (wireless adj2 microphone) USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 
2004/05/21 15:06 

L23 3318 1 same (4 or slide$1) USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2004/05/21 

15:09 

L24 1 digit$5 and 22 and 23 USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2004/05/21 
15:10 

L26 6 digit$5 and 25 USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM_TDB 2004/05/21 15:10 
L25 21 22 same (1 or 4 or slide$1) USPAT; US-PGPUB; EPO; JPO; DERWENT; IBM.TDB 
2004/05/21 15:11 
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